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(57) ABSTRACT 

A semiconductor package and a method of producing the 
same has a substrate. A ?rst semiconductor chip is coupled 
to a surface of the substrate. The ?rst semiconductor chip has 
a ?rst and second surfaces Which are substantially ?at in 
nature. An adhesive layer is coupled to the second surface of 
the ?rst semiconductor chip. A second semiconductor chip 
having ?rst and second surfaces Which are substantially ?at 
in nature is further provided. An insulator is coupled to the 
?rst surface of the second semiconductor chip for preventing 
shorting of Wirebonds. The second semiconductor chip is 
coupled to the adhesive layer by the insulator coupled to the 
?rst surface thereof. 
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FIG 1 
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FIG 1B 
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FIG 2 
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FIG 2A 
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FIG 3A 
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FIG. 3B 
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METHOD OF FORMING A STACKED 
SEMICONDUCTOR PACKAGE 

FIELD OF THE INVENTION 

[0001] The present invention relates to semiconductor 
chips, and more particularly, to a stacking structure of 
semiconductor chips- and a semiconductor package using it 
in Which a conductive Wire can be electrically insulated 
While a conductive Wire is contacted With a loWer surface of 
an upper semiconductor chip thereby preventing mechanical 
damage of the Wire, and also diminishing a total thickness of 
the stacking structure. 

BACKGROUND OF THE INVENTION 

[0002] As electronic devices get smaller, the components 
Within these devices must get smaller as Well. Because of 
this, there has been an increased demand for the miniatur 
iZation of components and greater packaging density. Inte 
grated Circuit (IC) package density is primarily limited by 
the area available for die mounting and the height of the 
package. One Way of increasing the density is to stack 
multiple die vertically in an IC package. Stacking multiple 
die Will maximize function and ef?ciency of the semicon 
ductor package. 

[0003] In order to stack multiple die vertically in an IC 
package, an adhesive layer is required betWeen the vertically 
stacked die. HoWever, presently stacked IC packages require 
an extraordinarily thick adhesive layer betWeen each die. 
The thick adhesive layer is necessary in order to prevent the 
conductive Wire of the loWer die from contacting the bottom 
surface of the upper die thereby preventing an electrical 
short. Unfortunately, the thickness of the adhesive layer 
limits the number of die that may be vertically stacked in the 
IC package. 

[0004] Therefore, a need existed to provide a device and 
method to overcome the above problem. 

SUMMARY OF THE INVENTION 

[0005] A semiconductor package and a method of produc 
ing the same has a substrate. A ?rst semiconductor chip is 
coupled to a surface of the substrate. The ?rst semiconductor 
chip has a ?rst and second surfaces Which are substantially 
?at in nature. An adhesive layer is coupled to the second 
surface of the ?rst semiconductor chip. A second semicon 
ductor chip having ?rst and second surfaces Which are 
substantially ?at in nature is further provided. An insulator 
is coupled to the ?rst surface of the second semiconductor 
chip for preventing shorting of Wirebonds. The second 
semiconductor chip is coupled to the adhesive layer by the 
insulator coupled to the ?rst surface thereof. 

[0006] The present invention is best understood by refer 
ence to the folloWing detailed description When read in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 illustrates a sectional vieW of one embodi 
ment of the present invention; 

[0008] FIGS. 1A and 1B are magni?ed vieWs of circle I 
as shoWn in FIG. 1; 
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[0009] FIG. 2 illustrates a sectional vieW of another 
embodiment of the present invention; 

[0010] FIGS. 2A and 2B are magni?ed vieWs of circle II 
as shoWn in FIG. 2; 

[0011] FIG. 3 illustrates a sectional vieW of another 
embodiment of the present invention; 

[0012] FIGS. 3A and 3B are magni?ed vieWs of circle III 
as shoWn in FIG. 3; 

[0013] FIG. 4 illustrates a sectional vieW of another 
embodiment of the present invention; 

[0014] FIG. 4A is a magni?ed vieW of circle IV as shoWn 
in FIG. 4; 

[0015] FIG. 5 illustrates a sectional vieW of another 
embodiment of the present invention; 

[0016] FIG. 6 illustrates a sectional vieW of another 
embodiment of the present invention; and 

[0017] FIG. 7 illustrates a sectional vieW of another 
embodiment of the present invention. 

[0018] Common reference numerals are used throughout 
the draWings and detailed description to indicate like ele 
ments. 

DETAILED DESCRIPTION 

[0019] Referring to FIG. 1, a sectional vieW of one 
embodiment of the present invention is shoWn. FIG. 1 
illustrates a stacking structure 11 of a semiconductor chip 
Wherein a substrate 7 having a substantially plate form, is 
provided. As is generally knoWn, a printed circuit board, a 
circuit tape, a circuit ?lm, a lead frame or the like may be 
used as the substrate 7. This is only a matter of selection by 
a person skilled in the art, and, therefore, this does not 
adversely in?uence the present invention. 

[0020] As shoWn in FIG. 1, a ?rst semiconductor chip 1 
is bonded on a top surface of the substrate 7. The semicon 
ductor chip 1 includes a ?rst surface 111 and a second surface 
1b, Which are substantially ?at in nature. A plurality of 
input-output pads 10 are formed on the second surface 1b of 
the ?rst semiconductor chip 1. 

[0021] There is an edge pad type semiconductor chip 1 in 
Which a plurality of input-output pads 10 are formed at the 
inner circumference of the second surface 1b. A center pad 
type semiconductor chip Will be described With reference to 
FIG. 4 hereafter. 

[0022] An adhesive layer 3 having a predetermined thick 
ness is bonded on the inside of the second surface 1b of the 
?rst semiconductor chip 1, excluding the input-output pads 
10. The adhesive layer 3 may include such substances as a 
nonconductive liquid phase adhesive, a nonconductive adhe 
sive tape or other substances that are commonly knoWn in 
the art for semiconductor chip attachment. 

[0023] The adhesive layer 3 serves as an adhesive bonding 
to the second semiconductor chip 2 on the second surface 1b 
of the ?rst semiconductor chip 1. Here, it is possible for the 
adhesive layer 3 to be formed in the same thickness as a loop 
height of a ?rst conductive Wires 5 mentioned beloW or a 
smaller thickness than the loop height. HoWever, When the 
thickness of the adhesive layer 3 is thinner than the loop 
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height, it is desirable that the thickness of the adhesive layer 
3 is to be more than about 80% of the loop height. This Will 
be described in detail hereafter. 

[0024] Continuously, the input-output pads 10 of the ?rst 
semiconductor chip 1 and the substrate 7 can be bonded to 
each other by the ?rst conductive Wires 5, such as gold or 
copper or aluminum Wires or by its equivalent. This is 
performed by a conventional normal Wire bonding manner 
Which Will be described hereafter. It should be noted that the 
listing of the different types of Wires is just used as an 
example and should not be seen as to limit the scope of the 
present invention. 

[0025] Continuously, a second semiconductor chip 2 hav 
ing a ?rst surface 211 and a second surface 2b, Which are 
substantially ?at in nature, is placed on the upper part of the 
adhesive layer 3. A plurality of input-output pads 20 are 
formed on the second surface 2b of the second semiconduc 
tor chip 2. 

[0026] An insulator 4 is formed on the ?rst surface 211 of 
the second semiconductor chip 2. That is, the insulator 4 
formed on the ?rst surface 211 of the second semiconductor 
chip 2 is bonded on the upper part of the adhesive layer 3. 

[0027] The insulator 4 may include such substances as a 
liquid phase adhesive, an adhesive tape/ ?lm, a polyimide, an 
oxide layer and a nitride layer or other substances that are 
commonly knoWn in the art for semiconductor chip or 
package. It is desirable that all these insulators have a 
nonconductive, soft, and elastic nature. Also, it is desirable 
that the thickness of the insulator 4 may be more than about 
20% of the loop height of the ?rst conductive Wires 5. 

[0028] The insulator 4, but not limited to, is formed in a 
Wafer state before separating into individual semiconductor 
chips. That is, the insulator 4 can be formed by bonding the 
nonconductive tape/?lm on the back surface of the Wafer, or 
by coating the nonconductive liquid phase adhesive or the 
polyimide on the back surface of the Wafer in a spin coating 
or in a spray manner. Also, the insulator 4 can be formed by 
evaporating a relatively thicker oxide layer or nitride layer 
on the back surface of the Wafer. 

[0029] After forming the nonconductive tape/?lm, non 
conductive liquid phase adhesive, polyimide, oxide layer or 
nitride layer (insulator) on the back surface of the Wafer, a 
plurality of semiconductor chips are separated from the 
Wafer, respectively. 
[0030] Alternatively, insulator 4 may be formed at the 
individual semiconductor chip Which is already separated 
from the Wafer. Namely, after the semiconductor chip is 
separated from the Wafer, the insulator 4 is formed at back 
surface of the semiconductor chip as described above. 

[0031] As mentioned above, after forming insulator 4 on 
the ?rst surface 211 of the second semiconductor chip 2, the 
second chip 2 is compressed and adhered to the upper part 
of adhesive layer 4. 

[0032] At this time, since thickness of the adhesive layer 
3 may be about the same or thinner than the loop height of 
the ?rst conductive Wires 5, the ?rst conductive Wires 5 may 
be contacted With the insulator 4 formed at the ?rst surface 
211 of the second semiconductor chip 2. HoWever, the loop 
height portion of the ?rst conductive Wires 5 exposed 
outWard from adhesive layer 3 is about 20% of total loop 
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height in the ?rst conductive Wires 5. And thickness of the 
insulator 4 is more than 20% of the total loop height of the 
?rst conductive Wires 5. Thus, the ?rst conductive Wires 5 do 
not directly contact to the ?rst surface 211 of the second 
semiconductor chip 2. 

[0033] Even in the case that the loop height portion of the 
?rst conductive Wires 5 become exposed outWard from 
adhesive layer 3, the ?rst conductive Wires 5 do not directly 
contact to the ?rst surface 211 of the second semiconductor 
chip 2 by the insulator 4. Also, since the insulator 4 has a 
nonconductive, soft, and elastic nature, the ?rst conductive 
Wires 5 have no electrical or mechanical damages. Namely, 
the ?rst conductive Wires 5 can be easily overlapped or 
superimposed With the insulator 4 and the conductive Wires 
5 can be independent in the insulator 4. Thus, the ?rst 
conductive Wires 5 do not short each other and aren’t heavily 
damaged by the insulator 4. The tape/ ?lm as the insulator 4 
seems to have the most soft and elastic nature among the 
insulator mentioned above. 

[0034] An edge pad type semiconductor chip 2, in Which 
a plurality of input-output pads 20 is formed at the inner 
circumference of the second surface 2b, is illustrated in the 
FIG. 1. HoWever, a center pad type semiconductor chip 2, 
in Which a plurality of input-output pads 20 is formed at the 
center of the second surface 2b, can also be used. 

[0035] Continuously, the input-output pads 20 of the sec 
ond semiconductor chip 2 and the substrate 7 can be bonded 
to each other by the second conductive Wires 6, as described 
above or its equivalent. 

[0036] As shoWn in FIGS. 1A and 1B, Which is a mag 
ni?ed vieW of circle I as shoWn in FIG. 1, the above 
conventional normal Wire bonding is constructed in such a 
manner that an end of the conductive Wire 5 is bonded on the 
input-output pad 10 of the semiconductor chip 1 by conduc 
tive ball 51 (ball bonding). Then the other end of the 
conductive Wire 5 is bonded on the substrate 7 by stitch 
bonding. 
[0037] As shoWn in FIG. 1A, if the adhesive layer 3 does 
not cover the input-output pads 10, the Wire bonding can be 
performed selectively before or after formation of the adhe 
sive layer 3. 

[0038] HoWever, as shoWn in FIG. 1B, if adhesive layer 3 
covers the input-output pads 10, then the Wire bonding must 
be performed before forming the adhesive layer 3. Here, if 
the adhesive layer 3 covers the input-output pads 10 of the 
semiconductor chip 1, the nonconductive liquid phase adhe 
sive as adhesive layer 3 is generally used. That is, the 
adhesive tape as adhesive layer 3 may affect damages in the 
?rst conductive Wires 5. 

[0039] According to the stacking structure 11 of the 
present invention, the ?rst conductive Wires 5 are not 
directly contacted With the ?rst surface 211 of the semicon 
ductor chip 2. Thus, the phenomenon of an electrical short 
Will not occur. Furthermore, mechanical damage of the ?rst 
conductive Wires 5 can also be prevented. Though the ?rst 
conductive Wires 5 are contacted With the insulator 4, 
electrical or mechanical damage has never occurred. That is, 
because of a nonconductive, soft and elastic nature of 
insulator 4, the ?rst conductive Wires 5 can be easily 
overlapped or superimposed With the insulator 4 and the 
conductive Wires 5 can be independent in the insulator 4. 
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Thus, the ?rst conductive Wires 5 do not short each other and 
aren’t heavily damaged by the insulator 4. 

[0040] Also, the thickness of the adhesive layer 3 can 
adequately become thinner. Namely, in prior art, the adhe 
sive layer 3 should be formed in substantially tWice the 
thickness of the loop height of the ?rst conductive Wires 5. 
HoWever, in the present the invention, the adhesive layer 3 
can be formed in the same thickness as the loop height of the 
?rst conductive Wires 5 or a thickness that is less than the 
loop height. Thus, this invention can diminish a total thick 
ness of the stacking structure of the semiconductor chips. 

[0041] Referring to FIG. 2, a sectional vieW of another 
embodiment of the present invention is illustrated. Referring 
also to FIGS. 2A and 2B, magni?ed vieWs of circle II 
shoWn in FIG. 2 are also illustrated. Since a stacking 
structure 12 illustrated in FIG. 2 is constructed in a similar 
manner to the stacking structure of FIG. 1, only differences 
existing there betWeen Will be described herein beloW. 

[0042] As shoWn in FIG. 2 or FIG. 2A, the ?rst and the 
second conductive Wires 5 and 6 are not formed from a 
conventional normal bonding manner. Instead, a reverse 
bonding manner is used. Namely, the conventional normal 
bonding is constructed in such a manner that an end of the 
conductive Wire is bonded on the input-output pad of the 
semiconductor chip by ball bonding. The other end of the 
conductive Wire is then bonded on the substrate by stitch 
bonding. 

[0043] MeanWhile, the reverse bonding is constructed in 
such a manner that an end of the conductive Wire 5 is bonded 
on the substrate by conductive ball 51' (ball bonding). Then 
the other end of the conductive Wire 5 is bonded on the 
input-output pad 10 of the semiconductor chip 1 by stitch 
bonding. Of course, a conductive ball 51 is formed on the 
input-output pads of semiconductor chip 1 by the conductive 
Wire 5 in advance in order to alleviate an impulse created by 
the stitch bonding. The reverse bonding can be applied to all 
the ?rst and second conductive Wires 5 and 6 by Which the 
?rst semiconductor chip 1 and the second semiconductor 
chip 2 are connected to the substrate 7, respectively. 

[0044] In the case Where the reverse bonding is used, the 
thickness of the adhesive layer 3 can be thinner oWing to a 
loWer loop height of the ?rst conductive Wires 5. That is, as 
the loop height of the conductive Wire 5, Which is bonded by 
the stitch bonding, is very loW, the thickness of the adhesive 
layer 3 can be reduced sharply. 

[0045] Also, since the loop height of the conductive Wires 
5 is loW, When the second semiconductor chip 2 is adhered 
or compressed to the adhesive layer 3, the ?rst conductive 
Wires 5 have less mechanical stress than the ?rst embodi 
ment. Thus, the ?rst conductive Wires 5 can not create an 
electrical short or mechanical damage. 

[0046] In certain cases, the insulator 4 having elevated 
bonding poWer can be used as bonding materials Without 
using the adhesive layer 3. Nevertheless, since the insulator 
4 has the nonconductive, soft and elastic nature, the ?rst 
conductive Wires can not create an electrical short or 
mechanical damage. 

[0047] Of course, the adhesive layer 3 may cover the 
input-output pads 10 of the ?rst semiconductor chip 1 (not 

Apr. 6, 2006 

shoWn) and the second conductive Wires 6 may connect 
betWeen the input-output pads 20 and the substrate 7 by 
normal bonding. 

[0048] Further, as shoWn in FIG. 2B, a Wedge bonding 
manner can be applied to the ?rst and the second conductive 
Wires 5 and 6 in order to loWer the loop height. That is, the 
Wedge bonding is constructed in such a manner that an end 
of the conductive Wire is bonded on the input-output pad of 
the semiconductor chip by stitch bonding. Then, the other 
end of the conductive Wire is bonded on the substrate by 
stitch bonding. 

[0049] Similarly, in the case Where the Wedge bonding is 
used, the thickness of the adhesive layer 3 can be thinner 
oWing to a loWer loop height of the ?rst conductive Wires 5. 
That is, as the loop height of the conductive Wire, Which is 
bonded by the stitch bonding, is very loW, the thickness of 
the adhesive layer 3 can be reduced sharply. 

[0050] Also, since the loop height of the conductive Wires 
5 is loW, When the second semiconductor chip 2 is adhered 
or compressed to the adhesive layer 3, the ?rst conductive 
Wires 5 have less mechanical stress than the ?rst embodi 
ment. 

[0051] Referring to FIG. 3, a sectional vieW of another 
embodiment of the present invention is illustrated. Also 
referring to FIGS. 3A and 3B, magni?ed vieWs of circle III 
as shoWn in FIG. 3 are illustrated. Since a stacking structure 
13 is constructed in a similar manner to the stacking struc 
ture 12 of FIG. 2, only differences existing there betWeen 
Will be described herein beloW. As shoWn in FIGS. 3 and 
3A, the ?rst and the second conductive Wires 5 and 6 are 
formed by a reverse bonding manner. The conductive ball 51 
is formed on the input-output pads 10 and 2c of the semi 
conductor chip 1 and 2 by the conductive Wire in advance in 
order to alleviate an impulse created by the stitch bonding. 

[0052] Furthermore, a supporter 52 is formed on the upper 
part of the conductive Wires 5 connected With input-output 
pads 10 of the semiconductor chip 1. Namely, the supporter 
52 is formed on the upper part of the conductive balls 51 and 
the ?rst conductive Wires 5 together. Also, the supporter 52 
may be formed on the outside of the input-output pads 10. 
For example, a plurality of the supporters 52 can be formed 
on the inner circumference of the second surface 1b of the 
semiconductor chip 1. 

[0053] The supporter 52 may be formed after Wire bond 
ing. Namely, ?rst of all, the conductive ball 51 is formed on 
the input-output pads 10, and the ?rst conductive Wire 5 is 
bonded to the conductive ball 51. At last, the supporter 52 is 
formed on the ?rst conductive Wire 5 superimposed over the 
conductive ball 51. 

[0054] The supporter 52 may be formed by conventional 
stud bump forming manner. For example, a ball is formed at 
end of a conductive Wire, and the ball is fused to the top of 
the ?rst conductive Wire 5. The conductive Wire is then cut 
off except the ball. Furthermore, another ball is formed at the 
end of the conductive Wire, and this ball is bonded to the 
fused ball above mentioned. As for a repetition of this 
manner, as shoWn in FIG. 3A, a raW type conductive ball 
forms the supporter 52. 

[0055] The supporter 52 may include such substances as 
gold, silver, copper, and solder or other substances that are 
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commonly known in the art for the semiconductor chip. The 
above listing of substances should not be seen as to limit the 
scope of the present invention. 

[0056] Meanwhile, the supporter 52 is contacted With the 
bottom of the insulator 4 formed on the second semicon 
ductor chip 2 so as to support the second semiconductor chip 
2. Thus, since the supporter 52 supports many portions of the 
insulator 4 formed on the semiconductor chip 2, the semi 
conductor chip 2 Will be supported more stable. Of course, 
the adhesive layer 3 may cover the input-output pads 10 of 
the ?rst semiconductor chip 1 and the supporter 52. 

[0057] Further, as shoWn in FIG. 3B, a Wedge bonding 
manner can be applied to the ?rst and the second conductive 
Wires 5 and 6 in order to loWer the loop height. 

[0058] Similarly, the supporter 52 is formed on the upper 
part of the conductive Wires 5 connected With input-output 
pads 10 of the semiconductor chip 1. The supporter 52 is 
contacted With the insulator 4 so as to support the second 
semiconductor chip 2. Thus, since the supporter 52 supports 
the insulator 4 formed on the semiconductor chip 2, the 
semiconductor chip 2 becomes more stable. 

[0059] Also, since the conductive Wires 5 is covered With 
supporter 52, When the second semiconductor chip 2 is 
adhered or compressed to the adhesive layer 3, the ?rst 
conductive Wires 5 have less mechanical stress than the 
previous embodiments. 

[0060] Referring to FIG. 4, a sectional vieW of another 
embodiment of the present invention is illustrated. And 
referring to FIG. 4A, magni?ed vieWs of circle IV as shoWn 
in FIG. 4 is illustrated. Since a stacking structure 14 is 
constructed in a similar manner to the stacking structure 12 
of FIG. 2, only differences existing there betWeen Will be 
described herein beloW. 

[0061] As shoWn in the draWings, there is a center pad 
type semiconductor chip 1 in Which a plurality of input 
output pads 10 are formed at the center of the second surface 
1b. Also, the input-output pads 10 of the ?rst semiconductor 
chip 1 and the substrate 7 are bonded to each other by the 
reverse bonding of the ?rst conductive Wires 5. 

[0062] The reverse bonding manner, as described above, 
has advantages in that the thickness of the adhesive layer 3 
can be thinner. Furthermore, the ?rst conductive Wires 5 
don’t make contact With the region except for the input 
output pads 10 of the ?rst semiconductor chip 1 Without 
increasing the loop height. 

[0063] Here, it is, but not limited to, that a nonconductive 
liquid phase adhesive is used as the adhesive layer 3. That 
is, as a certain portion of the ?rst conductive Wires 5 is 
positioned at the inside of the adhesive layer 3, it is desirable 
to use the nonconductive liquid phase adhesive rather than 
solid phase adhesive tape. In other Words, the input-output 
pads 10 of the ?rst semiconductor chip 1 and the substrate 
7 is bonded to each other by the reverse bonding of the ?rst 
conductive Wires 5. Of course, conductive balls 51 are 
formed on the input-output pads 10 of the semiconductor 
chip 1 by the conductive Wire in advance in order to alleviate 
an impulse created by the stitch bonding. 

[0064] The nonconductive liquid phase adhesive is 
applied to the ?rst surface 111 of the ?rst semiconductor chip 
1 and is hardened. Then, the second semiconductor chip 2, 
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to Which the insulator 4 is stuck, is bonded on the adhesive 
layer 3. The insulator 4 may include such substances as a 
nonconductive liquid phase adhesive, a nonconductive adhe 
sive tape/?lm, a polyimide, an oxide layer and a nitride layer 
or other substances that are commonly knoWn in the art for 
semiconductor chips or packages, as described above. 
Again, the listing of the above substances should not be seen 
as to limit the scope of the present invention. 

[0065] Further, a Wedge bonding can be applied to the ?rst 
and the second conductive Wires 5 and 6 in order to loWer 
the loop height. That is, the Wedge bonding is constructed in 
such a manner that an end of the conductive Wire is bonded 
on the substrate by stitch bonding. Then, the other end of the 
conductive Wire is bonded on the input-output pad of the 
semiconductor chip by stitch bonding. 

[0066] Also, in the FIG. 4, the input-output pads 20 of the 
second semiconductor chip 2 are bonded to substrate 7 by 
the reverse bonding of conductive Wires 6. HoWever, the 
normal bonding manner is also possible. Furthermore, the 
second semiconductor chip 2 of the edge pad type is 
illustrated in FIG. 4. HoWever, the center pad type is also 
possible. In this case, the second conductive Wires 6 are 
generally bonded to substrate 7 by the reverse bonding or 
Wedge bonding. 

[0067] MeanWhile, the stacking structures according to the 
present invention are described on the basis of the ?rst and 
the second semiconductor chips 1 and 2. HoWever, a plu 
rality of semiconductor chips (for example, a third semi 
conductor chip, a fourth semiconductor chip, etc.) may be 
stacked one up on another. It Will be appreciated by those 
persons skilled in the art that such an arrangement is 
optional. In other Words, the present invention is not limited 
by a number of the stacked semiconductor chips. 

[0068] Referring to FIG. 5, a sectional vieW of another 
embodiment of the present invention is illustrated. The 
stacking structure of the semiconductor chip is identical With 
that of FIG. 1. As shoWn in the FIG. 5, a substrate 70 having 
a substantially plate form is provided. The substrate 70 
includes resin layer 71, a plurality of circuit patterns 72 
formed at a top and bottom of the resin layer 71 and a 
plurality of conductive via 73 connecting the top and bottom 
circuit patterns 72. The substrate 70, as is generally knoWn, 
may be a printed circuit board, circuit tape or circuit ?lm. 
The listing of the substrates 70 should not be seen as to limit 
the scope of the present invention. 

[0069] A ?rst semiconductor chip 1 is bonded on a surface 
of the substrate 70. The semiconductor chip 1 includes a ?rst 
surface 111 and a second surface 1b, Which are substantially 
in a ?at type. A plurality of input-output pads 10 are formed 
on the second surface 1b of the ?rst semiconductor chip 1. 

[0070] The input-output pads 10 of the ?rst semiconductor 
chip 1 and some top circuit patterns 72 of the substrate 70 
are bonded to each other by the ?rst conductive Wires 5. 

[0071] An adhesive layer 3 having a predetermined thick 
ness is bonded on the second surface 1b of the ?rst semi 
conductor chip 1. 

[0072] A second semiconductor chip 2 having a ?rst 
surface 211 and a second surface 2b, Which are substantially 
in a ?at type, is positioned on the upper part of the adhesive 
layer 3. Aplurality of input-output pads 20 are formed on the 
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second surface 2b of the second semiconductor chip 2. 
Further, an insulator 4 is formed on the ?rst surface 211 of the 
second semiconductor chip 2. The input-output pads 20 of 
the second semiconductor chip 2 and others top circuit 
patterns 72 of the substrate 70 are bonded to each other by 
the second conductive Wires 6. 

[0073] Moreover, the ?rst semiconductor chip 1, the adhe 
sive layer 3, the second semiconductor chip 2, insulator 4, 
the ?rst and the second conductive Wires 5 and 6 are sealed 
With sealing material, such as an epoxy molding compound. 
The area sealed With the sealing material is de?ned as a 
sealing part 8. 

[0074] Finally, conductive balls 9 such as solder balls are 
fused to the bottom circuit patterns of the substrate 70. Such 
semiconductor package 15 can be mounted to a mother 
board later. 

[0075] Referring to FIG. 6, a sectional vieW of another 
embodiment of the present invention is illustrated. The 
stacking structure of the semiconductor chip is identical With 
that of FIG. 1. Since the semiconductor package 16 is 
constructed in a similar manner to the semiconductor pack 
age 15 of FIG. 5, only differences existing there betWeen 
Will be described herein beloW. 

[0076] As shoWn in FIG. 6, a perforating hole 74 of Which 
siZe is larger than that of the semiconductor chip 1 is formed 
on a center of the substrate 70. A plurality of circuit patterns 
72 are formed at the outside of the perforating hole 74. The 
semiconductor chip 1 is located in the perforating hole 75 so 
as to form a thinner semiconductor package 15. The input 
output pads 10 of the semiconductor chip 1 are bonded to 
circuit patterns 72 by the ?rst conductive Wires 5. 

[0077] Furthermore, the sealing part 8 is formed inside at 
the perforating hole 74, and the ?rst surface 111 of the 
semiconductor chip 1 is exposed outWard from the sealing 
part 8 so as to increase the heat dissipation capability of the 
?rst semiconductor chip 1. 

[0078] Since the semiconductor chip and the substrate is 
overlapped by each other, the total thickness of the semi 
conductor package 15 becomes thinner. Furthermore, since 
the ?rst surface 111 of the semiconductor chip 1 is exposed 
outWard from the sealing part 8, the semiconductor package 
15 increases its heat dissipation capability. 

[0079] Referring to FIG. 7, a sectional vieW of another 
embodiment of the present invention is illustrated. A stack 
ing structure of the semiconductor chip is identical With that 
of FIG. 1. As shoWn in FIG. 7, a substrate 80 having a 
substantially plate form is provided. The substrate 80 
includes chip mounting plate 81 and a plurality of leads 82 
formed at an outside of the chip mounting plate 81. Such a 
substrate 80, as is generally knoWn, may be a conventional 
lead frame or a micro lead frame (MLF). 

[0080] A ?rst semiconductor chip 1 is bonded to the chip 
mounting plate 81 of the substrate 80. The semiconductor 
chip 1 includes a ?rst surface 111 and a second surface 1b, 
Which are substantially ?at in nature. A plurality of input 
output pads 10 are formed on the second surface 1b of the 
?rst semiconductor chip 1. The input-output pads 10 of the 
?rst semiconductor chip 1 and some leads 82 of the substrate 
80 are bonded to each other by the ?rst conductive Wires 5. 

[0081] An adhesive layer 3 having a predetermined thick 
ness is bonded on the second surface 1b of the ?rst semi 
conductor chip 1. 
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[0082] A second semiconductor chip 2 having a ?rst 
surface 211 and a second surface 2b, Which are substantially 
?at in nature, is positioned on the upper part of the adhesive 
layer 3. Aplurality of input-output pads 20 are formed on the 
second surface 2b of the second semiconductor chip 2. An 
insulator 4 is formed on the ?rst surface 211 of the second 
semiconductor chip 2. 

[0083] The input-output pads 20 of the second semicon 
ductor chip 2 and others leads 82 of the substrate 80 are 
bonded to each other by the second conductive Wires 6. 

[0084] Moreover, the ?rst semiconductor chip 1, the adhe 
sive layer 3, the second semiconductor chip 2, insulator 4, 
the ?rst and the second conductive Wires 5 and 6, and the 
substrate 80 are sealed With sealing material, such as an 
epoxy molding compound. The area sealed With the sealing 
material is de?ned as a sealing part 8. Here, a bottom surface 
of the chip mounting plate 81 and plurality of leads 82 are 
exposed outWard from the sealing part 8. 

[0085] Also, these semiconductor packages 15, 16 and 17 
can include the stacking structures illustrated in FIGS. 2, 3 
and 4. Furthermore, the stacking structure according to the 
present invention is described on the basis of the ?rst and the 
second semiconductor chips 1 and 2. HoWever, a plurality of 
semiconductor chips (for example, a third semiconductor 
chip, a fourth semiconductor chip, etc.) may be stacked one 
up on another. It Will be appreciated by those persons skilled 
in the art that such an arrangement is optional. In other 
Words, the present invention is not limited by the number of 
the semiconductor chip. 

[0086] According to the stacking structure of the semi 
conductor chip and the semiconductor package using it, the 
insulator is further formed on the ?rst surface of the second 
semiconductor chip, Where it can be electrically insulated 
While the conductive Wire is contacted With the insulator. 

[0087] Also, the insulator is made from a soft or elastic 
material, thereby preventing the mechanical damage of the 
conductive Wire. Furthermore, the thickness of the adhesive 
layer can become thinner adequately in order to diminish a 
total thickness of the stacked semiconductor chip or pack 
age. 

[0088] Moreover, the conductive Wire is stuck to the 
insulator, thereby having the effect of preventing the leaning 
phenomenon of the conductive Wire during the sealing 
process and or the like. 

[0089] This disclosure provides exemplary embodiments 
of the present invention. The scope of the present invention 
is not limited by these exemplary embodiments. Numerous 
variations, Whether explicitly provided for by the speci?ca 
tion or implied by the speci?cation, such as variations in 
structure, dimension, type of material and manufacturing 
process may be implemented by one of skill in the art in 
vieW of this disclosure. 

1-22. (canceled) 
23. A method of forming a semiconductor package com 

prising: 

providing a substrate; 

coupling a ?rst semiconductor chip to a surface of the 
substrate, the ?rst semiconductor chip having ?rst and 
second surfaces Which are substantially ?at in nature; 

laying an adhesive layer to the second surface of the ?rst 
semiconductor chip; 
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providing a second semiconductor chip having ?rst and 
second surfaces Which are substantially ?at in nature; 
and 

forming an insulator coupled to the ?rst surface of the 
second semiconductor chip for preventing shorting of 
Wirebonds Wherein the second semiconductor chip is 
coupled to the adhesive layer by the insulator coupled 
to the ?rst surface thereof. 

24. The method of claim 23 further comprising: 

forming at least one input-output pad on the second 
surface of the ?rst semiconductor chip; and 

coupling at least one ?rst conductive Wire from the 
input-output pad of the ?rst semiconductor chip to the 
substrate. 

25. The method of claim 23 further comprising: 

forming at least one input-output pads on the second 
surface of the second semiconductor chip; and 

connecting at least one second conductive Wire from the 
input-output pads of the second semiconductor chip to 
the substrate. 

26. The method of claim 24 further comprising: 

providing an edge pad type semiconductor chip as the ?rst 
semiconductor chip; and 

forming the input-output pad of the ?rst semiconductor 
chip at an inner circumference of the second surface. 

27. The method of claim 24 further comprising: 

ball bonding a ?rst end of the ?rst conductive Wire to the 
substrate; and 

stitch bonding a second end of the ?rst conductive Wire to 
the input-output pad of the ?rst semiconductor chip. 

28. The method of claim 27 further comprising forming a 
conductive ball on the input-output pad of the ?rst semi 
conductor chip bonded by the stitch bonding. 

29. The method of claim 27 further comprising forming a 
supporter on the ?rst conductive Wire connected on the 
input-output pad so as to support the second semiconductor 
chip. 

30. The method of claim 24 further comprising: 

providing a center pad type semiconductor chip as the ?rst 
semiconductor chip; and 

forming the input-output pad at a center of the second 
surface thereof. 

31. The method of claim 24 further comprising: 

bonding a ?rst end of the ?rst conductive Wire to the 
substrate; and 

stitch bonding a second end of the ?rst conductive Wire to 
the input-output pad of the ?rst semiconductor chip. 

32. The method of claim 30 further comprising: 

bonding a ?rst end of the ?rst conductive Wire to the 
substrate; and 

stitch bonding a second end of the ?rst conductive Wire to 
the input-output pad of the ?rst semiconductor chip. 

33. A method of forming a semiconductor package com 
prising: 
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coupling a ?rst surface of a ?rst semiconductor chip to a 
substrate, the ?rst semiconductor chip further compris 
ing a second surface comprising a plurality of pads; 

coupling an adhesive layer to the second surface of the 
?rst semiconductor chip; 

covering an entire ?rst surface of a second semiconductor 
chip With an insulator; and 

attaching the insulator to the adhesive layer, Wherein the 
insulator is vertically betWeen the ?rst surface of the 
second semiconductor chip and each of the pads of the 
second surface of the ?rst semiconductor chip. 

34. The method of claim 33 further comprising connect 
ing the pads of the second surface of the ?rst semiconductor 
chip With the substrate With ?rst conductive Wires. 

35. The method of claim 34 Wherein the ?rst conductive 
Wires contact the insulator. 

36. The method of claim 35 Wherein the insulator prevents 
damage to the ?rst conductive Wires. 

37. The method of claim 35 Wherein the insulator prevents 
shorting of the ?rst conductive Wires. 

38. The method of claim 33 further comprising: 

covering the ?rst and second semiconductor chips With a 
sealing material, Wherein a portion of the sealing mate 
rial is vertically betWeen the second surface of the ?rst 
semiconductor chip and the insulator. 

39. The method of claim 33 Wherein the adhesive layer is 
attached to the second surface of the ?rst semiconductor 
chip entirely inWard of the pads of the second surface of the 
?rst semiconductor chip. 

40. The method of claim 33 Wherein the second semi 
conductor chip further comprising a second surface com 
prising a plurality of pads, the method further comprising 
connecting the pads of the second surface of the second 
semiconductor chip With the substrate With second conduc 
tive Wires. 

41. The method of claim 33 further comprising: 

forming conductive balls on the pads of the second 
surface of the ?rst semiconductor chip; 

bonding ?rst conductive Wires to the conductive balls, the 
?rst conductive Wires connecting the pads of the second 
surface of the ?rst semiconductor chip With the sub 
strate; and 

forming supporters on the ?rst conductive Wires, Wherein 
the supporters contact the insulator to support the 
second semiconductor chip. 

42. A method of forming a semiconductor package com 
prising: 

coupling a ?rst surface of a ?rst semiconductor chip to a 
substrate, the ?rst semiconductor chip further compris 
ing a second surface comprising a plurality of pads; 

connecting the pads of the second surface of the ?rst 
semiconductor chip With the substrate With ?rst con 
ductive Wires; 

coupling an adhesive layer to the second surface of the 
?rst semiconductor chip entirely inWard of the pads of 
the second surface of the ?rst semiconductor chip; 




